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Optical molecular chemosensors (OMCSs) obtain one of the most important 
point is that it can transform the information of chemical composition in substance to 
the analytical useful signals. So it has the advantages of high sensitivity, easily 
operate and fast detection. Owing to its advantages, OMCS have become one of the 
current scientific fronts and have been actively investigated in recent years. Much 
considerable efforts have been focused on the research of the OMCS that based on the 
irreversible and specific reactions due to their high selectivity and nice sensitivity. We 
have developed several new optical chemosensors in this research on the basis of 
previous work of predecessor and the combination of some irreversible reactions. This 
dissertation consists of five chapters summarized as follows: 
In chapter 1, a general introduction to the concept and development of optical 
molecular chemosensors was presented. Emphasis was focused on the developments 
of optical molecular chemosensors for copper ion, mercury ion and hydrogen sulfide. 
Then, based on the reports of interrelated literatures and the experimental results we 
had obtained, the objective of this dissertation was proposed. 
 
In chapter 2, a novel colorimetric and fluorimetic chenosensor for copper ion in 
aqueous solution based on thiosemicarbazide of Rhodamine B ramification was 
developed. It was the first to synthetize a rhodamine B spiro scaffold with 
6-membered reactive ring. We proposed a new reaction mechanism of copper ion with 
thiosemicarbazide part. The spectral character of the Six-membered spiro 
thiosemicarbazide of Rhodamine B compound as optical molecular chemosensor for 
Cu2+ was studied. The chemosensor exhibited the following characteristics: first, the 
chemosensor is sensitive and selectivite to Cu2+ in aquenous. Second, it was a 
regenerated chemodosimeter. 
 















based on the copper ion-promoted hydrolyzation. The spectral character of DANSH 
derivatives as optical molecular chemosensor for Cu2+ was studied. DANSH 
derivatives displayed the specificity and high selectivity for Cu2+ in aqueous solution, 
due to the metal ion-promoted hydrolyzation reaction’s high specificity. The linear 
range and the detection limit for fluorescence method of Cu2+ were 0.2-1.0×10-6 
mol/L and 1×10-8 mol/L. 
 
In chapter 4, a mercury ion selective fluorescence sensor based on a 
phenylthiourea of Rhodamine B ramification was designed and synthesized. We 
studied its spectral character. The experimental result indicated that the probe 
exhibited remarkable optical response to mercury ion with high selectivity from other 
common cations in aqueous solution. Based on the fact, an Off-On fluorescence 
method was proposed for the determination of mercury ion. 
 
In chapter 5, based on the mechanism of energy transfer, a chemosensor for 
hydrogen sulfide based on 4-amino-1, 8- naphthalimide fluorophore - hemicyanine 
has been studied. The specific reactivity of hydrogen sulfide to C=N of hemicyanine 
could broke the energy transfer of 4-amino-1, 8-naphthalimide part to hemicyanine. 
Based on the fact, an Off-On fluorescence method was proposed for the determination 
of hydrogen sulfide, additionally, no interference was found in the measurement in 
presence of other reducing species and other anions. It has a good liner ship between 
5.0×10-7 mol/L and 1.0×10-4 mol/L. 
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